A new cyclic tetrapeptide, asperterrestide B (1), and 11 known compounds (2-12) were isolated from a marine-derived fungus Aspergillus terreus SCSGAF0162. The structure of 1 was elucidated by spectroscopic analysis, and the absolute configuration of 1 was determined by Mosher ester and Marfey's methods. Compounds 4, 6, and 8 had potent antifouling activity against larvae of the barnacle Balanus amphitrite, with EC 50 values of 17.11.2, 11.60.6, and 17.10.8 gmL -1 , respectively.
Marine-derived fungi from the genus Aspergillus have been extensively investigated due to their high content of metabolites, such as alkaloids, terpenoids, anthraquinones and peptides, some of which showed a wide range of biological properties including antifungal, antibacterial, antifouling, and cytotoxic activities [1a, 1b] . Our previous study on the marine-derived fungus A. terreus SCSGAF0162 led to the isolation of some alkaloids [2] . Here we report the results of our further investigation on the fungal strain SCSGAF0162 under solid-state fermentation, including the isolation of a new cyclic tetrapeptide, asperterrestide B (1), and 11 known compounds, asperterrestide A (2) [2] , ()-serantrypinone (3) [3] , ()-alantrypinone (4) [4] , ()-(1R,4R)-1,4-(2,3)-indolmethane-1-methyl-2,4-dihydro-1H-pyrazino [2,1-b] quinaz oline-3,6-dione (5) [5] , methyl 3,4,5-trimethoxy-2-[2-(nicotinamido) benzamido] benzoate (6) [2] , terremide C (7) [2] , penicillixanthone (8) [6] , dihydrogeodin (9) [7] , monochlorosulochrin (10) [7] , NP-002561 (11) [8] , and methyl dichloroasterrate (12) [9] (Figure 1 ). All these compounds were tested for antifouling activity towards Balanus amphitrite larvae. These characteristic data showed close similarity to those of 2 [2] , which suggested that 1 had a tetrapeptidic skeleton. Comparison of the NMR data of 1 and 2 [2] displayed that the obvious difference between them was the absence of one upfield methine signal (δ C 24.7) in 1, which indicated that the only difference between 1 and 2 was that the sec-butyl group attached to C-19 was substituted by an isopropyl moiety in 1. This was proved by the observation of HMBC correlations from Me-21 (δ H 0.01, d, J = 6.0 Hz) to C-19 (δ C 54.1)/C-20 (δ C 28.8)/C-22 (δ C 18.5), and from Me-22 (δ H 0.73, d, J = 6.5 Hz) to C-19/C-20/C-21 (δ C 17.5). Further the COSY correlations of H-20 with H-19/H-21/H-22, and H-19 with H-20/Val-NH (δ H 7.97) also supported that assignment. Antifouling bioassay tests for 1-12 showed that 4, 6 and 8 had potent antifouling activity towards larvae of the barnacle B. amphitrite, with EC 50 values of 17.11.2, 11.60.6, 17.10.8 gmL -1 , respectively, and LC 50 /EC 50 values > 100; the other compounds showed either weak or no activity. By comparison of the structures and antifouling activities of 8-12, it seems that the benzopyranone moiety may play a key role in the antifouling activity.
Experimental
Fungal material: The fungal strain SCSGAF0162 (GenBank access number JN851044) was isolated from the South China Sea gorgonian coral Echinogorgia aurantiaca, and identified as Aspergillus terreus by a molecular biological protocol calling for DNA amplification and ITS region sequence comparison with GenBank database, sharing a similarity of 99% with A. niger EIODSF002 (GenBank access number KJ173525).
Fermentation and extraction:
Fermentation of the strain was carried out in 5000 mL Erlenmeyer flasks containing solid-state rice medium, incubated at 26°C under static conditions for 42 days. The total 2 kg of rice cultures was extracted with 80% acetone to yield a crude exact. For more detail see Supporting Information.
Isolation and purification:
The extract (30 g) was subjected to silica gel CC using gradient elution with a CHCl 3 /MeOH solvent system to give 8 fractions (Fr.1−Fr.8). Compounds 1-12 were isolated and purified by using silica gel CC, MPLC with an ODS column and SP-RP HPLC from the above fractions (for more detail see Supporting Information).
Larval settlement bioassays:
Larval settlement bioassays were performed using sterile 24-well polystyrene plates [10] (for more detail see Supporting Information). 
